Many studies indicate the fact that chronic inflammation and inflammation are linked to the risk of developing cancer [1] [2] [3] . Also, there are multiple studies that support the relation between bacterial infections and cercinogenesis [4, 5] . Periodontitis leads to cellular proliferation and epithelial migration that results in the release of inflammatory cytokines, prostaglandins, growth factors and enzymes which, in turn, are tightly correlated with malignant tumor development [6] .
A history of periodontal disease heightens the risk of developing cancer in comparison to subjects without a history of the disease. It seems that the most significant associations have been established with cancers localized in the lungs, kidney, pancreas and hematological cancers or the maxillo-facial territory [8] . Periodontal disease, in this sense, has been associated with a low but significant risk of cancer with any localization, a fact maintained in non-smokers as well. It seems that the periodontal disease could be a marker for a susceptible immune system as well as a risk factor for cancer.
The use of various types of drugs administered to the complex pathology patient can induse adverse reactions and even more so by combining two or more drugs [9] .
Chemotherapy often has an effect of suppression of the immune system. Frequently, in literature, there have been quoted cases of patients treated with chemotherapy agents that developed a series of secondary effects in the oral cavity [10] that lowered their quality of life considerably and lead to the interruption of chemotherapy treatment necessary from the curative or palliative standpoint [11] .
Bevacizumab (Avastin ® ) is part of the anti-angiogenic inhibitors category. In order to take place, angiogenesis require the binding of signaling molecules like the vascular endotelial growth factor (VEGF) to receptors that can usually be found on the surface of endothelium cells. When VEGF and other endothelial growth factors bind to endothelial cell receptors signals are transmitted into their interior where growth and the survival of a new blood vessel is initiated. Angiogenesis inhibitors interfere in many stages of this process [12] . Bevacizumab is a monoclonal antibody that recognizes in a specific manner and binds to VEGF preventing the ladder to activate the receptor [13, 14] .
Bevacizumab has an ample number of secondary effects that can commonly appear in oncological patients [15] . Among these effects it is worth mentioning gingival hemorrhages, oral inflammations, burning sensations, prickling, pain or numbness in hands and feet, convulsions, cough, extreme fatigue, fever and so on. Hematologically, bevacizumab has as a frequent effect leucopenia and neutropenia, and less frequently, thrombocytopenia [14] .
The use of different types of drugs administered to patients may lead to adverse reactions and even more so by combining a higher number of drugs.
Data regarding the frequency of hemorrhagic events, pancitopenia and consecutive severe neutropenia infection remain unclear in scientific literature. The majority of oral secondary effects have their debut a few days (5-7 days) from the administration of the chemotherapeutic agent dose and disappear after 15-20 days. The effects in the oral cavity seems to be directly related to the presence of the chemotherapy agent in the body, the effects ameliorating at the same time with its elimination and along the natural healing process of the body.
Experimental part Materials and method
This study was done on 30 subjects, with ages raging between 44 and 76 years, in the period between november 2014 to november 2015 in the Oncology Clinic of Hospital Victoria, Iasi.
The study respects the norms stated in the Declaration of Helsinki and was done in accordance with the ethics in clinical and paraclinical research principles on human subjects. The patients have been informed regarding the implications of the present study and signed consent was gathered from each individual in order to be included in the research. The study was achieved under the guidance and accord of the Research Ethics Comitee.
In the research we included patients that were diagnosed with systemic cancer, are under chemotherapy and have periodontal disease. In order to avoid the risk of compromising the results, we have considered the following exclusion criteria: smokers, patients with infectious/inflammatory diseases that may affect the periodontal status with the exception of systemic cancer, patients that have benefited of periodontal treatment in the last six months or that have followed antibiotic or antiinflammatory therapy in the last three months.
An observation paper was completed for each individual included in the study that consisted of general data of the patient, oncology and chemotherapy diagnostic data, oral hygiene and periodontal status data. The cancer diagnostic was established by the specialist doctor following clinical and paraclinical examinations.
The oral clinical examination consisted of periodontal history data, dental-periodontal units examination through vertical periodontal probing of the Ramfjord teeth. We have considered pathological depths higher than 3 mm on teeth without gingival recessions.
The indices used were Silness Loe plaque and calculus index, dental mobility index and the periodontal PDI-Ramfjord index.
Results and discussions
The patients included in the study had systemic cancer localized in the colon (6 cases -20.0%), esophagus (4 cases -13.3%), pulmonary (5 cases -16.6%), rectum (6 cases -20.0%), kidney (3 cases -10.0%) and breast (6 cases -20.0%). From the total of patients, 6 (20%) has stage II cancer, 9 (30%) stage III and 15 (50%) had stage IV cancer.
The oncology treatments that the individuals included in this study benefited of were with the agents zoledronic acid, cisplatin, docetaxel, folfiri (leucovorin + 5-fluorouracil + irinotecan) and oxaliplatin. From the total of 30 patients, 15 had a treatment plan that involved the already named chemotherapy agents and the remaining 15 has a treatment that involved one of the agents in combination with bevacizumab. 40% of patients exhibited high blood pressure besides the cancerous disease, but it could not be established if it represented an entity of its own or as a secondary effect of the chemotherapy.
The mean values regarding age, gender distribution, mean values of the plaque and calculus index and the PDI index were compared in table 1, taking into account the differences between the group that received chemotherapy without the adjuvant bevacizumab and the group that did receive chemotherapy and bevacizumab.
No statistically significant association was found between the mean values of the plaque and calculus index correlated to the administration of bevacizumab, the values being very similar in the two groups taken into account (plaque index 1.886 vs 1.930; calculus index 1.046 vs 1.032).
The mean value of the PDI periodontal index were higher in the group treated with bevacizumab (2.5) compared to the group without bevacizumab treatment (1.74). Value of p was not sufficient in order to give the found values statistical significance.
The mean value of periodontal depth probing also exhibited a difference between the two groups. The mean value of the group that received bevacizumab was higher (1.837, standard deviation 0.774) compared to the group that did not include bevacizumab in the treatment (1.414, standard deviation 0.313). For this evaluation, the value of p was 0.093 which signifies weak statistical significance.
Moreover, we have evaluated the relation between the mean values of plaque, calculus and PDI indexes and probing depth taking into account every chemotherapy agent in turn and maintaining the division of the two groups of subjects (bevacizumab and non-bevacizumab) in table 3 and 4, taking into account the possible correlation between them [16] [17] [18] .
The mean values of the PDI periodontal index in the bevacizumab group were higher than the nonbevacizumab group for patients treated with cisplatin (1.65 vs 2.80; 1.15 difference) and patients treated with oxaliplatin (1.66 vs 2.70, 1.40 difference). The probing depth mean was higher in patients treated with oxaliplatin and bevacizumab compared to individuals treated with oxaliplatin alone (1.38 vs 2.07, 0.69 difference). This difference of probing depth was not seen in patients treated with cisplatin, but a difference was remarked from the calculus index point of view, it having higher values of the mean in subjects treated with cisplatin and bevacizumab (0.60 vs 1.00, 0.4 difference).
Taking into account the secondary effects of oxaliplatin which manifest through neutropenia, neuropathy and thrombocytopenia [19] , in combination with bevacizumab which has more secondary effects, it is possible that the general effect on the body is a cumulative one. The values of the percentages quoted in literature vary for each secondary effect in part: neutropenia between 7.8% -16.3%, neuropathy between 3.9% -18.4% and thrombocytopenia (6.1%) [20] .
The use of various different drugs that are administered to the oncological patient can have diverse reactions and effects, observing that the higher the number of administered drugs, the higher the number of effects.
A weak statistic significance was found nevertheless in patients treated with cisplatin versus cisplatin and bevacizumab concerning the periodontal PDI index. Lowering the value of this index through treatment can lead to an amelioration of the oral and periodontal secondary effects during chemotherapy [21] . Minimal or lack of oral and periodontal effects of chemotherapy could mean an improvement in the quality of life of cancer patients, a better tolerance of chemotherapy and so a better chance of finishing the entire range of prescribed sessions, the prolonging of life expectancy and an improvement of the psychological status of the patient [4] .
Conclusions
The present study indicates towards a possible correlation of the chemotherapy agent bevacizumab with an altered periodontal status. The periodontal clinical examination of the subjects in the two groups (with or without bevacizumab) showed differences between the groups. In order to demonstrate the effects of chemotherapy on the evolution of periodontal disease more research is necessary.
